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[SUBJECT] 

Improvement of the fixed accuracy of the 
direction which the optical semiconductor 
element and the mount substrate in an optical 
semiconductor module join, and outflow 
blocking to the light receiving / emitting surface 
of the metal alloy for fixing. 
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[SOLUTION] 

The stage for position fixation 4 and the stage 
for joining 5 are formed on the position which 
fixes the optical semiconductor element on the 
mount substrate 3 on which the optical 
waveguide 8 which mounts an optical 
semiconductor element 1 was formed. 

The formed stage for position fixation 4 is 
made to contact optical semiconductor 
elements 1 and 2 and directly. 

The metal alloy film 6 for fixation is formed 
only on the stage for joining 5. 




Figure 1 

(a) : Top view 

(b) : cross section 



i^mmomm] [claims] 



[»#JEl] [CLAIM 1] 

^Si^^t^^S&^^fife^tt^:^ It has at l^st one optical semiconductor 

# y h j&K t tufS"^ $ > h i£ e ' emen t mounted on the mount substrate by 

P which the optical waveguide was formed on the 
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surface, the above mentioned mount substrate, 
and the other semiconductor element. 

The optical semiconductor device which fixes 
the electrode pattern provided to the above 
mentioned optical semiconductor element, and 
the electrode pattern provided to the above 
mentioned mount substrate via a metal alloy. In 
the above mentioned light semiconductor 
device, the step structure was formed on the 
position which fixes the above mentioned 
optical semiconductor element on an above 
mentioned mount substrate. 

Optical assembly characterized by the above 
mentioned. 



M ( - ft 7 7 -f £ 13 £ -f 5 

x m l x % z> yt^mfcmmz 

mmyt^mfcm =f- * m ^-r % # 



[CLAIM 2] 

It has the mount substrate on which the V 
groove for fixing an optical fibre to the surface 
was formed, the optical fibre fixed to an above 
mentioned V groove, at least one optical 
semiconductor element mounted on the above 
mentioned mount substrate, and the other 
semiconductor element. 

In the optical semiconductor device which 
fixes the electrode pattern provided to the 
above mentioned optical semiconductor 
element, and the electrode pattern provided to 
the above mentioned mount substrate via a 
metal alloy, the step structure was formed on 
the position which fixes the above mentioned 
optical semiconductor element on an above 
mentioned mount substrate. 

Optical assembly characterized by the above 
mentioned. 



[CLAIM 3] 

Optical assembly which formed the index for 
alignment on the upper face of the stage, and 
the optical semiconductor element in Claims 1 
or 2. 



[ff*«4] 



[CLAIM 4] 

An above mentioned semiconductor element 
consists of the optical waveguide structure. 
Moreover, it has a photogenesis. 
Optical assembly described in Claims 1, 2, or 
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3 whose optical axis height of that conforms 
with the optical axis height of the above 
mentioned optical waveguide on an above 
mentioned mount substrate by within (+/-)3 
microns. 

[CLAIM 5] 

A semiconductor element consists of the 
optical waveguide structure. 

Moreover, it has a light receiving effect. 

Claim 1,2,3 whose optical axis height of that 
conforms with the optical axis height of the 
optical waveguide on a mount substrate by 
within (+/-)3 microns, or optical assembly 
described in 4. 

[CLAIM 6] 

Claim 1,2,3 which the above mentioned 
optical waveguide linked to an above mentioned 
light emitting element and the above mentioned 
optical waveguide linked to an above mentioned 
light receiving element combine optically, optical 
assembly described in 4 or 5. 

[CLAIM 7] 

Claim 1,2,3 with which the groove in which 
the mounted above mentioned optical 
semiconductor element was mounted was 
covered with the lid, optical assembly described 
in 4, 5, or 6. 

[CLAIM 8] 

Claim 1 ,2,3 with which the above mentioned 
optical waveguide route buried with resin, and 
was jammed in the grooves in which the 
mounted above mentioned optical 
semiconductor element was mounted, optical 
assembly described in 4, 5, 6, or 7. 



[ft*® 9] [CLAIM 9] 

ff^Jt® 1, 2, 3, 4, 5, 6, "The light transmitting module using Claim 
7$.1tft8 \Zt^WL<D%T± s yzf 1.2,3,4,5,6,7, or the optical assembly described 



in 8. 



[DETAILED DESCRIPTION OF INVENTION] 



01/10/01 



5/14 



(C) DERWENT 



JP9-191131-A 



DERWEISIT 
* 



THOMSON SCIENTIFIC 



[0 0 0 1 1 



[0001] 



[0 0 0 2] 



[TECHNICAL FIELD] 

This invention relates to the inexpensive 
optical module applied to an optical subscriber 
system, an optical inter connect system, etc., 
and the optical assembly. 

[0002] 



Vol.1 0 No. 5(1 9 9 5) Id 
fcSl^-Wt-K (LD), 



] 

L"C 1 m m 



[00 0 3 



[PRIOR ART] 

A PRIOR ART is circuit mounting congress 
report Vol.10. There is Ito's et al. report in No.5 
(1995). 

An optical semiconductor module is a basic 
device which comprises an optical 
communication system. 

These consist of the laser diode (LD) which is 
a light emitting element, the photodiode which is 
a light receiving element, an optical fibre or an 
optical waveguide, the lens which makes these 
combine optically, and the substrate which fixes 
and mounts these. 

In fixing an optical semiconductor element 
and a mount substrate, in this, an electrode 
pattern is formed on a mount substrate, and the 
electrode pattern due to a metal film is formed 
also at the back side of an optical 
semiconductor element, and it fixes. 



[0003] 

When a low loss performs the optical coupling 
of the optical semiconductor element to an 
optical waveguide or an optical fibre, the 
accuracy of alignment 1 micrometer or less is 
needed to an optical axis. 

To an parallel direction, an alignment mark is 
formed on a mount substrate and an optical 
semiconductor element to a mount substrate, 
and a near-infrared light is made to permeate. 

It joins simultaneously, a mark is observed 
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and method such as the self-alignment using 
the surface tension of the method and the 
solder which perform alignment, is proposed as 
the inexpensive mounting method. 

The method of providing a stand-off to a 
substrate side to a vertical direction to a mount 
substrate, providing a notch to a semiconductor 
element side, making them contact, and 
performing the alignment of the height direction 
is proposed. 



[0 0 0 4] 
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[PROBLEM ADDRESSED] 

The objective of this invention is that the 
optical assembly structure which prevents 
improvement of the fixed accuracy of a direction 
vertical to a mount substrate, i.e., direction 
which joins a semiconductor element and a 
mount substrate, and the flow out to the light 
receiving / emitting surface of the 
semiconductor element of the metal alloy for 
fixation is proposed. 



[0 0 0 5] 
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[SOLUTION OF THE INVENTION] 

In order to attain the above objective, the step 
structure was formed on the position which fixes 
the optical semiconductor element on the mount 
substrate in which an optical semiconductor 
element is mounted. 

The upper stage of that step structure is 
made to contact an optical semiconductor 
element directly. 

Only the lower stage of the step structure is 
made to join the metal film for fixation. 

Thus, the fixed accuracy of an optical 
semiconductor element can be improved by 
dividing and forming the stage for determining a 
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^<DWi1£&l£t£\nlAic$lt Z> ^ t solid normal position, and the stage for joining. 

^"Tii^&So ft^fcS Moreover, since there is a stage, it can also 

t~$>\~ LI&rjE^o/ 1 -^ prevent that the metal alloy which melted and 

i^is*¥##*^»B5^* ?*!f^ an optical 



semiconductor element end face. 
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[Embodiment] 

(Example 1 ) The example of this invention 
is shown in Fig. 1. 

The manufacturing method of this example 
forms a terrace 4 on a silicon substrate 3 by the 
etching first. 

A lower part clad layer is formed by the flame 
deposition method. 

Next, a core layer is depositted after polishing 
the clad film which depositted, to the height of a 
terrace. 

A pattern formation is performed by the dry 
etching. 

The recess 5 of the step structure, the 
waveguide 8, and the alignment mark 7 are 
formed. 

After forming an upper part clad layer by the 
flame deposition method again, Si terrace 
section is exposed by the dry etching. 

According to the difference of the etching rate 
of silicon and quartz, an etching is stopped on 
the silicon surface which a semiconductor 
element contacts. 

On the other hand, since an etching rate can 
control the depth (2 micrometers ~ 8 
micrometers) of a recess to about per minute 
0.1—1 micrometer, it can be controlled by time 
management with good reproducibility. 

Next, the electrode 10 which consists of 
titanium, platinum, and gold by the electron 
beam vapor deposition method is formed. 

A patterning is performed. 

On an optical semiconductor element 
electrode, by the vapor deposition method, if 
the metal alloy film 6 (AuSn thin film) for fixation 
is larger than the volume of the lower stage, it 
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will be formed by the thickness (3 micrometers 
~ 9 micrometers) which is not. 

[0007] 

An optical semiconductor element 1 observes 
simultaneously the alignment mark 7 formed on 
the semiconductor element and the substrate 
with the infrared light transmission method with 
an infrared rays camera. It heats, adding a load, 
after performing the alignment of the direction of 
a flat-surface. 

An optical semiconductor element 1 is fixed to 
the stage 4 for position fixation. 

The position of a direction vertical to the 
substrate of an optical semiconductor element 
and a mount substrate is determined by the 
stage 4 for position fixation, and the contact 
surface of an optical semiconductor element. 

Moreover, since the metal alloy film 6 for 
fixation has the stage 5 for joining, it stops at 
that inside. 

The effusion to an optical semiconductor 
element end face is prevented. 

Next, a semiconductor element 2 is fixed 
among an element mounting section by the 
similar method. 

Furthermore, each semiconductor element is 
connected with the gold wire 9. 

Electric connection is taken. 

An example 1 is perfected. 

[0008] 

(Example 2) Next, the other example is 
explained using Fig. 2. 

The manufacturing method of this example 
forms V groove 11 from which a side wall is a 
surface (111) by the anisotropic etching of 
silicon first. 

Next, a pattern formation is performed and 
the recess 5 of the step structure and the 
alignment mark 7 are formed. 

Since an etching rate can control the depth (2 
micrometers ~ 8 micrometers) of a recess to 
about per minute 0.1 ~1 micrometer, it can be 
controlled by time management with good 
reproducibility. 

Next, the electrode 10 which consists of 
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titanium, platinum, and gold by the electron 
beam vapor deposition method is formed. 

A patterning is performed. 

On an optical semiconductor element 
electrode, by the vapor deposition method, if 
the metal alloy film 6 (AuSn thin film) for fixation 
is larger than the volume of the lower stage, it 
will be formed by the thickness (3 micrometers 
~ 9 micrometers) which is not. 
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[0009] 

An optical semiconductor element 1 observes 
simultaneously the alignment mark 7 formed on 
the semiconductor element and the substrate 
with the infrared light transmission method with 
an infrared rays camera. It heats, adding a load, 
after performing the alignment of the direction of 
a flat surface. 

An optical semiconductor element is fixed to 
the stage 4 for position fixation. 

The position of a direction vertical to the 
substrate of an optical semiconductor element 1 
and the mount substrate 3 is determined by the 
stage 4 for position fixation, and the contact 
surface of an optical semiconductor element 1 . 

Moreover, since the metal alloy film 6 for 
fixation has the stage for joining 5, it stops at 
that inside. 

The effusion to an optical semiconductor 
element end face is prevented. 

Furthermore, an optical semiconductor 
element 1 is connected with the gold wire 9. 

Electric connection is taken. 

Finally, an optical fibre 11 is fixed with an 
adhesive agent, and an example 2 is perfected. 



[0 0 10] 



[0010] 



mm<D9m] [EFFECT OF THE INVENTION] 

^^W-cfc *9 , yt^Mfc^^FO Th e landing site accuracy of an optical 

^tScliiSffirlt: ffi 0 2 & mJ^T sem i conc Juctor element is suppressed by this 

Z+r n - ^t-L mcw-vs invention below at 0.2 micrometre. 

ititvl^^l^ Since especially the height of the upper stage 

tr^«Oi)Ji&cy^ara % jtmw. whjch determines a solid normal position is in 

fficD^TM t— ifcLTV^fc accord with the core layer of an optical 
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waveguide, it can set to 0.2dB or less as a 
result variation in an optical semiconductor 
element, an optical waveguide, or the 
combination loss of an optical fibre. 

Moreover, since the effusion to the optical 
semiconductor element end face of a solder can 
also be prevented, the yield can be improved as 
a result. 

A large effect can be exhibited also to the 
lowering of cost of a device. 



[BRIEF EXPLANATION OF DRAWINGS] 



1] 



[FIGURE 1] 

The top view and the sectional view of the 
optical assembly of a first example. 



[0 2] 



[FIGURE 2] 

The top view and the sectional view of the 
optical assembly of a second example. 
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[EXPLANATION OF DRAWING] 

1... optical semiconductor element, 2... optical 
semiconductor element, 3... mount substrate, 4. 
Stage for. position fixation, 5. Stage for joining, 
6... metal alloy film, 7. Alignment mark for 
alignment, 8... optical waveguide, 9... gold wire, 
10... electrode, 11 ... V groove, 12... optical fibre. 
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[FIGURE 1] 
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EI 1 




Figure 1 

(a) : Top View 

(b) : Cross section 



[02] [FIGURE 2] 
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Figure 2 

(a) : Top view 

(b) : Cross section 
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DERWENT TERMS AND CONDITIONS 



Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 
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in 



"1 



WWW.DERWENT.CQ.uk" (English) 
'WWW.DERWENTCQ.jp" (Japanese) 
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